Alcohol metabolism and cardiovascular response in an alcoholic patient homozygous for the ALDH2*2 variant gene allele.
Alcohol metabolism is one of the biological determinants that can influence drinking behavior. Alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) are the principal enzymes involved in ethanol metabolism. Allelic variation of the ADH and ALDH genes can significantly affect vulnerability for the development of alcoholism. Homozygosity of the variant ALDH2*2 allele previously was believed to fully protect East Asian populations against the development of alcoholism. Eighty Han Chinese alcoholics who met DSM-III-R criteria for alcohol dependence and 144 nonalcohol-dependent subjects were recruited and their data combined with data from 340 alcohol-dependent and 545 nonalcohol-dependent subjects described in an earlier report (Chen et al., 1999) to assess risk for alcoholism by logistic regression analysis. Genotypes of ADH2, ADH3, and ALDH2 were determined by polymerase chain reaction and restriction fragment length polymorphism. The ALDH2 genotype was confirmed by direct nucleotide sequencing. Blood ethanol concentration was determined by headspace gas chromatography and acetaldehyde concentration by high-performance liquid chromatography with fluorescence detection of the derivatized product. Cardiovascular hemodynamic parameters were measured by two-dimensional Doppler echocardiography and sphygmomanometry. Extracranial arterial blood flow was measured by Doppler ultrasonography. An alcohol-dependent patient was identified to be ALDH2*2/*2, ADH2*2/*2, and ADH3*1/*2. Following challenge with a moderate oral dose of ethanol (0.5 g/kg of body weight), the patient exhibited peak concentrations for ethanol (55.7 mg/dl) and acetaldehyde (125 microM). During 130 min postingestion, the patient generally displayed similar or even less intense cardiovascular hemodynamic alterations when compared to a previously published study of nonalcoholic individuals with ALDH2*2/*2 who had received a lower dose of ethanol (0.2 g/kg). Logistic regression analysis of the combinatorial genotypes of ADH2 and ALDH2 in 420 alcohol-dependent and 689 nonalcohol-dependent subjects indicated that risk for alcoholism was 100-fold lower for the ADH2*2/*2-ALDH2*2/*2 individuals than the ADH2*1/*1-ALDH2*1/*1 individuals. The gene status of ALDH2*2/*2 alone can tremendously but not completely (as thought previously) protect against development of alcohol dependence. Individuals carrying the combinatorial genotype of ADH2*2/*2-ALDH2*2/*2 are at the least risk for the disease in East Asians. Physiological tolerance or innate insensitivity to the accumulation of blood acetaldehyde following alcohol ingestion may be crucial for the development of alcoholism in individuals homozygous for ALDH2*2.